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PURPOSE: A method for 
fabricating a capacitor is 
provided to simplify a 
fabricating process by 
preventing misalignment 
between a storage node 
contact plug and a lower 
electrode and by 
simultaneously forming the 
storage node contact plug 
and the lower electrode. 

CONSTITUTION: The first 
oxide layer, a non-conductive 
nitride layer(24) and the 
second oxide layer are 
sequentially formed on a 
semiconductor substrate(21 ). 
The first oxide layer, the non- 
conductive nitride layer and 
the second oxide layer are 
simultaneously etched to form 
a storage node contact hole 
exposing the surface of the 
semiconductor substrate. A 
conductive nitride layer(28) 
and a seed layer(2 ) are sequentially formed on the entire surface including the 
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storage node contact hole. The lower electrode(30) is formed on the seed layer 
while the storage node contact hole is filled. The lower electrode, the seed layer 
and the conductive nitride layer are selectively eliminated until the surface of the 
second oxide is exposed. Only the second oxide layer whose surface is exposed 
is eliminated. Only a portion of the exposed conductive nitride layer attached to 
the exposed sidewall of the seed layer is removed. The surface of the remaining 
conductive nitride layer is oxidized. A dielectric layer(32) and an upper electrode 
(33) are sequentially formed on the entire surface including the seed layer whose 
sidewall is exposed. 
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(54) 


3H2HA|Ei2| gJS 





^ MaiH^SSI ±£d|XIEE2J 2§li ^xisfeii m HH Al EH HJ HIS ^S0i! 3°^, yESPie&OII HI 

1 &mm, bi2£^ hi 2 ^eii^ g^sfe e+^i. &d\ m 1 ^ifM, dis£^ mmm ^ &:>i hi 2 

e ^aichi &}| *}^x]\j\ms\ s^oi ttsib ss^ixi^e ggm^ bd\\, &21 ^saixi^E e^a 

§ s^oii se^ ^ifMHf M^mm xi-ais g^m^ e^i, &31 aies&oii sseixiee e^ii xH¥^ 

AH 5f¥2^i §^5^ BJI, £>0| XHI 2 tfs^SJ &D\ AIE# ^ #31 2E£ iJsIMM 

^ew^o^ xii^a^ sai. s^oi EaHy- hi 2 ttsf^em HUHSfe eai. &d\ hi 2 &mz\ m\ 2E 

£ h^m e aie#°i ^ ^ chi gen ¥^em hi^s^ e^i, &:>i hi:h& ^ ^,01 

2E£ mmm°i ssi ^hai^i^ e+^i. ^ji *s?oi E^y aiesm s^ei seoii ^sst, ^¥2^§ ^ai^ 

□ HE 
E2f 

3HUH AIEH, SSdIXIEE. M£HZ1, AIES 
S Ail AH 

E 1a LUX! E 1c£r geH^I^OII ttf^ 3H EH Al EH 31 XII £ ^gf EA|§J i§ 

£ 2a LHXI E 2fe S ^S°J ^A| 0|| Oil d>E IIH Al EH HIS EAI & g§ BSE. 

21 : 22 : SS/E5il£l 

23:«&aasi 24 : dlSEg UsfM 

25 : JHDHAIQ^a^ 26 : ^SdlXI^E 
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27 : EJEIa^BIMOlE 28 : SEg USUI 

29 : A|E# 30 : 6>¥E^ 

31 : 6.^91 32 : ^2^1 
33 : ^¥2^ 



g*92J &AIIB 

»£fll±XK>ll/H § 2 (Capacitance; OS rx t (e: ^21, A: S^^. d: »HXII ¥JHI)S UEJ-LH^GI . ^ 

££l XI E E (storage node)(Ei= 6>¥2^)°1 S^HI »SX||2| ^28011 b 1 211 SI- ^ 3*fcCh 



CO El AH 01 AHIslEJOH S*£»I±»S| XII 2 £§011 2J.CH ^Ejll^XPF ^MB\ ^B[D\ fl» S^SiT 01 #21 §2§§i 
SSPI ^^01 ^SaiX|EE2J 2^8 3xhS! Sa^OI ^S.|XIEE2J SS^l B^AI^U, °2ii 3* 

E 1a LHXI E 1c£r SSO^OII llfE 3HIIH A| E12] ^Si EAIB S3 B^EOIEh 

E laOII EA|@ U12± SOI. £^/E£H2i(1 2)8 SBS egxi^EI £§0| ^9 ^ExO &(1 1 )&0li BaBHeKlnte 
r Layer Dielectric; ILD)(13)8 8«eCK 

□am. #z.^eei(i3)^oii mrats Esmn e» « si&es miEiuet ^. imaya snt^B o>^as §^12^(1 

3)8 ±±/=ae!(12)2| £*j ¥^0I tBSfe = @jB(14)B B«SH2. nHEiaS &SBJ8 H3tBO. 

E 1bOII EAIS b r 2f SOI. E^g(14)0l U£S BaBHSHl3)6K)ll g£I^EIS8 Oil (Etch back)5§SS 

£3 SOIBB £|A1I^A|^ =^^(14)011 ^§ £lO|°m DH^£J^ ^SdlXIEE MEI^EieMEO(15)M § 

nam. 2 2chi EiEmcms s*r» s^BaatRTPWoi Mai^aie aanasjsi aas(Si) axis* EiEmrmsj b 

§1 ^gM|5M ea^BISian (15)6K» ElEjs^ai A^0IE(Ti-silicide)(16)M SS^Cf. 01 M, El EHs*J El Al-Ol E(1 6)fe 
B£l£*£ISB2.0(14)2f ^SEIXIEE2f2| 22| e§i(Ohmic contact) g «£5H SCf. 

^l^oHAH. EIBto«£IAK>|E(16)6K>|| El BfeUOl ^eiOIE(TiN)(17)S §£el S2HS«SK13)2| HSOI E^HEH^rXI 
EIBteUO|saoi£(17)B »af2|5l3ll=!aOKChemical Mechanical Polishing; CMP) E^ Ojlxl^ShOI S§*iB0|| QH^J£Ji=r 
a£l^£iea£lZl/EIEffe^£IAh0IE/EiefeU0IMdF0IE(15/16/17)2J ™m SflSD. 

01 W, EIEffeU0IMEh0IE(17)i= ^SHEISSAI XI EELH Oil BBWte 6.^^ MEI^EieMBHZI E^ B£»3| 

ess *«»fc £8 ^xiafe *aanotoia. 

E 1 cCHI EA|@ br2f SOI, »aaHSt(13)8 SBB ^ CHI 3HHHA|EH°J feOlM ^§5!^ 3HHHAI EH tf»af(1 8)8 ^ 
, 3HflHA|El^Sfe|(18)^0ll Oiea^OI ^saiXIEEOF^B(EA| S^slQ. 3EIH. ^£E|X|EE0^3S 

3HHHAIE1 8)8 ^^6^01 8d|^ £ISBai3(15)a §^3^ 6^2^01 m^M S^(0l5h 'E=^'EF 2fil&)8 2 

^Al?ja. 

^I^SHAH, 2^9 S&s!- 3HI0IAI El ^»S|(18)«0|| 6h¥S^(19)e S*fS ^. 3HHH AIH^»S[(18)6f2| 8f¥2^ 

&m fll^SKS OISB ^Zi" ^£dlXIEE(19)M ^^Al^lCf. 

S§2S 3HIIHA|Ei^a9|(i8)8 o^JOB ^. Edith 6^2^(19)^011 ^^^Ilf ^¥S^§ ^xf^SS IS^Cf. 

^i!! eeH^I^^ DIAIIB El X^oiMOl 5ig£l^ 4Gbit 0I&2J DRAM Oil Ai^ ^SEI XI EE e^!B202* 6F¥S^( 
^Sdl X|EE)2j ES^(Misalign)^ 3HIIHAia §2g^2i ?|8H S^S^Sj ^OIM S^AISOtB BQ. 
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8^2=21 ^01 mi\tz oihib c\*}?imo\\M ^^m&m ?ib mzinsi ^o\m daisies ^^m& saoii om 2%\ 

™21 CHB1 HOI CH^OI. 2^o| 6>¥2^ M0\3\ ?}2*0\ OH ^ §0>SES 2i6H 8^£ = , ^¥2^1 £^ S 

gSPI ?i5HAH^ e^^ei »«.OI«S*fH (Chemical Vapor Deposition: CVD)E^i= Zl ^gOI B3I0II 01 eg Q& 
SOI PH^SIH Sifer ^SOIQf. 

BB. m¥S^°J ^OIM S±M3\D\ ^ 5UH ^ BST e°J 2^2§i Sffe ^S2!8 ^gSHO^ 6feQL BSTOil 2 

^ ii'g o\E\m. 2Eg &mmo\ mmsiz &eoi. o\m §i§8 g&^E^ 

33 Ei= £f*^l^e^^0il £j5H g^SJH BID. 



B gJXISHI i§§ B£»A|9|feG|| *jg>B 3HIIHAIE12I WIS ^1 HIS 8^ Gil Zl = 3 01 &Ch 



^3121 s^js sfae^| <?|B g g£g£| 3 HnHA|E1 oj as BESPIBtfOII HI 1 fcJ»B, bl2E£ §!sf8. HI 2 <^Sf 

»as sssfe e^i, &oi hi 1 &mm, uise^ ^sie as &:>i hi 2 testes ^aioii ^^imoi £Pi bempib2i 
sboi ^s^ixiee e^iii gga^ b*i. &3I ^saxiEE hsb eboii 2Eg ^^mhi ai 

E§§ xhBll^ g£!8f£r Eh^l, #31 AlES&tOII #31 ^SdlXIEE e^ili XH^BAi 5f¥S^i lig6fe B^l, 6PI HI 
2 fchsfgSI 2201 ES^IIH^XI o^S^. A|E# ^ isfii aieh^o^ Xil^S^ 331, &D\ HB0I 

Eatf HI 2 Aj§}^EI^ Hl^6hb BJI. HI 2 <^Sf^ HIX^ t§9 ^I SES 2S>8 S £>0| A|E#2| k§9 
Oil MCH ait ¥§B» #31 ¥^3E^ HI^S * £>0| 2E£ l!sf s 2| 521 tf»AI9lte E+3II 

. ^ &2I *«0I EBH B A|E#g SSB ^¥2^1 xhBll^ gg6^ S»»0l 0l¥OiSM ^§2 

S BCK 

ttt»S!»3ll. ^>OI 2E^ § ^>0| A|E#2J ^^011 gCH ¥S2}§ Hl^Sfe Eh^fe, ^^1 HI 2 ^SfB 

H** «3| blSE^ g^M°J S^SCf y^il CH ^S2^ BO. 

b^^a^K ^,01 sf¥2^i B^fe. S^ISf*^ OI^CHSM ^§25 6m, ^1 2^ ^sIMM 

ggsui 2oii, ^oi ^sbixi^e ^^oii sois^e e^mfe b^i, mziE] g§§ e§H 401 ^saixi 

EE ^^gLH2| 4^1 BEMI^IB^OII ^^^aiAhOIEM tjgSfe B3| f « DI&S SOI^^e Hl^CJfe B3UB CH S«B 

01 sk g ^soi ^Is^o^iah e^si xi^e x^i- s ^1^^ A^g soim^ii ^ai^ 4- 2ie §e^ 

« All 81 ^§5^1 mmO\. B ^S2| dh^SJ^ ^AlOjlM §¥ EBS S3E8hO! ttS8^l£ BO. 
E 2a LUII E 2f^ £ ^S2i ^A|0j|0|| WtB 3H EH A| EH £J HIS ^1 EA| B S§ B^EOICf. 

E 2a0il EAIQ bh2f aoi. ^/EBlie! (22)8 S»B ^^XI^Ei HIS £301 B£E»PIB(21)6K)II BSE»|3IB(21) 

2[ 9HHHA|EHZ>2l ?IB #Z_^ ^ ^(ILD)(23)M S*fB ^ S&sfBa. Oj^l/H, #2.^3^(23)^ ^SdlXIEE 

m&mt m^m ^^^ie^ah 5000 a ~ 10000 a 21 e^sa, 

cf§2^, s&sis mz}m<£^(23)&o\\ bisE^ mmm(24)m m^mn, 2^6hah bisE^ mmm 

(24)^011 ^££1 XIEE2J ^OIM 3HIIH A| (25)8 i^BQ. 

049IAH, blSE^ mmm(24)B SiON E^ Si x N y eOiJAH CH ^ SfUM OlgShCN 300A-600A2I ^^1^ i^H, 

3HHHA|EI^»at(25)S PSG. USG, BPSG, TEOS. PE-TEOS E^ SOG § 011 AH OjE 5fUl OlgShOj 5000A^150 

00A2j ^^i^ §S[@Qf. 

CJ-HEsL 9HflHA|Ei6hSf^l(25)^01l &^Sf8 £S6I2 ES" ^ S^2S HHEiymOl ^SdlXIEE 0^31 S^B ^. ^ 
S^IXIEE 0f^3S aHMAiatf»SM25). b|SE^ ^IIM(24). §Z.^2°4(23)i B ^1 CHI AJ2|8K)I ^^/Eail2] (22)2J 
S^OI E^£l^ ^^dlXIEE ^m(26)m E^AI^iQ. 

oi oh. ^saixiEE e^a(26)^ mm, ^chs se^ ^a^^e^ ^eh^ i^sq. 

E 2b01l EAI9 b^ SOI. ^ai XI EE =^^(26)01 3HIIHAia^aei(25)« S&B BExll^lB(21)2j 220II El 

EI^M 3&FB ^. S^^xHdl(RTP)8^ ^^/E^l 21(22 )£J ^ai^(Si) S!X^2^ EIE>^(Ti)2J ^§g ^^Al^ ^^/E^I2J( 

22)2j fiaaoii aafediaAwi=(Tisi 2 
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)(27)m m&ma. 01 u, EiEm^ai moih(27)^ 21121(22)2* s^s 

^21 §j*H&g JH^AI^JEh 

0\D\M, E\E}^m ±W Ei (sputtering), *!D\ (CVD) SE£r ^X^e^S(ALD)M Olg^OI ^aiXI^E =^ 
§(26)2| bf^Si ;i?2^ 100A -500A2J S«fff Om. m± % ^>|xHIM OlgmOl 700TC-9001C2I 8£ 

oil ah io£~i802Eee> s^xnai^o. 

ElEIsM ^ ^IHElijS, SEfe §!Xf§§^Si OlgmOj ^aiXI^E S^§(26)2| Hf^^f Jl 

100A -500A2J ^M^. £IEffeUOI^£fOI^(TiN)S *3*S g^6fe 5§£ Jl'mBtQ. 

<£^tWM EIEI^^aiM0|H(27)g M A| &ttst^(25)0\\ 2^6^ El Els P Om, 22011 2£g §1 

s*W(28W A|^#(29)M ^x^o^ s^Ch 

013IAH, OI^S El Els fll^AI, ^Msl^Ss gttm S&Shfe g^OllAH 1^-40^°} t#AI3 XJI^^Q. 

3am, 2E£ §j§fg(28)8 TiN, TaN, Ti,- X Hf x N, Th- X AI X N SEi= Ti,- X Zr x N g 0| ^5*01(01 0\ M , xi= 0^x^0.5 

), ^mt\m^, s}^J\&m^*£ sEfe ^xhse^^M oigmoi ^saixi^ B^m(26)°\ m^&m ?\^°^ 50 a -300 

A 21 ¥fll^ i^CK 

A|^S(29)e ^S(Pt), OIEIs(lr). ¥E1ler(Ru), ^¥0ls(AI) SEi= EIEI^(Ti)M 01^^01, ^IHE^^, 
s[ g £ i= ^Xfii^Sf 50A-300A2J i^iCI. 

£ 2c01l £AIS dh2f 1*01, A|HS(29)e gHQ, 26H1 g^Ojl ii^orOI SPIsl*^^^^^ ^^aiXlinE ^ 

^(26)^ XH^£AH 22011 ^ElXli^oj 5h¥2^(30)M e*r&Ch 01 KH, 5^2^(30)^ A|ES(29)U^ gSJ°b 
D1 500 A -2000A2J e^SH, 26HIi §^ S^l^ EE^r 6J£ Olg^EK 

cn2^, ^sei xi^e ^™m(26)m in^rn shiihai eh <^ 2^(25)^21 mvs^oo). Aine(29), E^g ^mm(28)m e 

¥ Xil?m£l, Oilxl*" SEi= s[s^^|^|^3D^2^ XO&CK 

E 2d Oil £A|@ U\2} 1*01, ai2E£ §^M(24)0IIAi ^0| 5 r 01 IIH A| El ^Sf^(25)§ ^a^ai^^o^ ^1^^ 
£1. HFM 5^El Olgtl-EK 

£ 2e01l £AI£ BhSj- aoi. 3HEHAIEI ^»af(25)» ^ i^M(28), OUSOI 3HMA|EI^»af(25) H£H 

Ub A|He(29)2J ^^011 MCH ^sf^(28)e SE^ ^Sf^Sfei 0|go^ ^^^3|^ 

ji^iea, 

01 (EH, b!2£AH ^ifM(24)3f 2^1(23)011 216H HdiUXI &g ^fifM(28)E ¥7)11°^ ^l^G^Gil. 2^1 

m^^msi 3mm yxi ^01^ ^i^a. &wsfb ^sfM(28a)^ ^ehm 

2^6HAH, &#efb ^sfg(28a)M ^1^1 Ojl^lCH ^^2f SE^ <^^2f 0^E2J ^^^1^1 

M A^SmOl 500 1:- 800 •COll AH 10^-10^e^ gxHEIWOj Ti0 2 , Ta 2 0 5 . Zr0 2 . Hf0 2 SE^ Al 2 0 3 2* 6_^M(31)M 

OI^IAH, 6isfg(31)B ^ m¥S^(30)^0ll i^£lb ^s|jH H^M(28a)0| &fe 5!M ^Xl^CK 

^B, A|Eg(29)o^ ^^OI^(AI)^ EIEIs(Ti)M Ol^Sfe S^Oil^ ^HM(28)e Xil^S EEH =A| Oil Xil^mOl 6^ 

¥2^(30)°}g in^A|3|ffl, A|^e(29)o^ ¥Eils(Ru)M 01 S^Oil^ CAN(Cerium Ammonium Nitrate)^ 

01 ^fiCHI m^g. l]\?]B\D\^ KCK 

£ 2f01i £AI9 ti^Sf SOI, 9HHHAlEi^Sfef(25)M ^. E£itf 5^2^(30)^011 ^S^(32)B ^¥S^(33)# 2^ 

oH AH fjgs>0. 

^2^(32)E Al 2 0 3 , Ta 2 0 5 . Hf0 2 . Zr0 2 , Ti0 2 . SrTi0 3 EEb Bao.s Sr 0 . 5 Ti0 3 S OlgohOI »a,^|^S^H SE^ ^Xf^e 
SfSe e6H 50 A -300 A 2J ^JHI^ f^SCf. 

□ am, ^¥2^(33)^ Pt. Ir. Ru. Ir0 2 . Ru0 2 , SrRu0 3 , (Ba.Sr)Ru0 3 
. (Sr, Ca)Ru0 3 , 0^x^0.5. 0^y^0.5. 0.9^z^1.12i £&2| A,. x Re x B z 
0 3 (A=Y, La: Re=Sr, Ca: B=Cr, Mn. Fe) SE^ La,- X Sr x Co!- y 0 3 m OlS&Cf. 
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OIHB &^E^(33)2S 0lg£Ji= Qjgg ^IHEIIIS, §*SPI£S*.*S £Ei=r S»XfSe^S£S 100 A -2000 A 2] ^JH|£ 

&¥2^(33) SI S2>S xH¥^l ?ISH £PI^*^ gj^2£ Ir. Ru. Pt8 ^£ 500 A -2000 A 2] ^flilS 4= 

SAD. 

S ^g£J 21s A*&g &3| d>8*!& gAIOIIOII Cfdf ^SI|»og }|^S21°U. 6^IS £iA|0||fe 3 ^§1 ^ 51 01 01 □ 
HIS8 ?l» 510! 0^1 ^21 ©KM Of §*D. EB, S ttSSI 31* ^O^SJ HS^»B S 8821 31 A^2| 

LH Oil AH D&S tfA|0||?|- 5ffeS8 01 MS 4* 2AM 5101 CI. 

b»2f »S S See ^SdlXIkE ^^M8HZl2f AhOISJ 2§li SMS 4 2A201. ^saiXlinE 5^ 

g£l32l- 3h¥fi^« eAIOil i§§ 3£sfAIIJ 4* Il^f SAD. 

(57) S?i 
8^8 1. 

3HIIHA|Ei2| HIS « SOII 2ACHAH, 

«EMPI»6K)II HI 1 tt»B, dl£££ §sli, HI 2 Mil xhBII^ 8gm = 

6PI HI 1 tf»B. dl2E£j ^§IP » ^ h ^l HI 2 &SIBB SAICHI *{2|6hOI &;>i e*£SPI»2| 520| ^^£|^ ^saixi 
k.H ^^ill S«S|-fe B3I; 

6PI ^M£IXIbiH ^^11 S8» SB Oil 2E£ i£H3l A|E#e XtSIS 8£8tte 

6PI A| = «&0|| g^OIIAI ^SBIXIEE ^^11 XH^EAI ^¥2^1 SgSfe Eh 31; 

£PI HI 2 ttSBSI SSOI ^BBIIHJUXI 6f3| 5f¥2^, A|H# §J 6PI 2E£ islii ^eh^o^ EPII; 

&}| 5201 E^y HI 2 Hl^iSfe 331: 

HI 2 »|3|* £PI 2E£ HlfM g £PI AIES2J ^011 MCH ?Xt= ¥S&8 HIHWte Eh 31: 

6PI ¥g5|2s Hl^9 ^ SWWfe 6PI £E£ gSfe°i 531 tf»APIfc Eh 31: » 
&}| ***0I E£iy A|E#e 58s!: EE Oil ^2°t, ^¥2^1 x^i^ S«»hfc Eh 31 
B SSStOj OI^CHgg "§2^ 3HHHAIEH2J HIS ^S. 



8^8 2. 

HI 1 80II 2AOUH, 

£D\ 2E£ UsfM e £PI AIE#21 t§9 *B)0|| MCH 2At= ¥gShi Hl»6^ B3lfe, 

HI 2 £hSFB HIIH* ic^9 dISEg HsfMSJ 5ESD ^31 CH 51 M ^2? 5fe 3HUHAIQ2J HIS 



8^8 3. 

HI 1 8 Oil 2AOIA1, 

£D\ 8^Sh= B3I = , 

S^ISf*^ i^g2£ OI^CHSM ^§2^ 8^ 9HEHA|Ej°J HIS ^S. 



8^8 4. 

HI 1 80II 2AOIA1, 



2003/2/12 



5 



WIPS PIView 3.3.2.0 



^xH£l g§i MSH ^££|XI^E e^eUi£J &2I »£«PI»6M>II g^£IAK>IES S^6^ SI 

M CH SBWOI OI^CHSM ^S2S Sfe ^HHHAIEiSJ THIS S3. 
5. 

Xil 1 SOU &0UH, 

&3| 2££ Es*m2\ R^m tts}M3\= &JUS=. 

<^2f SE^ O^s^oj MmolCt 500 "C -800 "C Oil AH 10^-10^°* S£H£I3K>1 OI¥CHSM 

5fe 9HnHA|Ei2J »|3E 

S^S 6. 

HI 1 SOil 910\M, 

awe^. aies ai S9S8 assess j-jixa^ 

oil xi ^ sEb 3 :>i3i ^ £ cum mm oi^oise ^§2^ 3hiw aieh^j his 

XII 1 SOU 9iO\M, 

&J\ e &3| A|E#2J *s«OII MOi 2i^r ¥f£[i XOofe BMte, 

Stf Eiz: ^sf& h 2fei g^M 0I8B ^aiaj^o^ oi¥CHSM ^§2? 6fe ?H HH A| Ei 2J XII £ gjg. 

8. 

Xil 1 »0|| 9lO\M. 

6^1 XII 1 ^ilfg 5000 A -10000 A2J i^SJb ^J2g 5^ 9H HH A| Ei 2| XII £ ^g. 

s^s 9. 

XII 1 SOII £!OUH, 

4^1 Xil 2 tfsfMS PSG, USG. BPSG, TEOS. PE-TEOS £E^ SOG § Oil AH Oi!= ofUl 018819. 5000 A — 15000 A 2J 
¥JHI^ ^§2^ 6^ 3HHH AIEi2J Xil 2 ^g. 



S^S 10. 

XII 1 SOil &0UH. 

dl*]££j g2l§8 SiON SE1= Si x N y g Oib: SfUl OlgShS. 300A -600A2J £F3HI^ ga*9fe ^S2^ 
EH A| Ei XII 2 »g. 

11. 
Xil 1 SOii 

£31 2Eg §!s*MS TiN. TaN, Ti,_ x Hf x N(0^x^0.5). Ti,- X Al 
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N(0^x^0.5) £Ei= Tii-x Zr x N(0^x<0.5) BOWM 0\± 5fUl OlSmS, ^fflEH^jS, 3W3|«SS[S SE^ SXfii^i 
OlgSK* 50A-300A2] ^#||^ e*, v 3fer Sffe 3HIIHAIEi2| HIS 



a?* 12. 

XII 1 »0|| 9X0\M. 

AIH#£ fflig, OI£l§. ^Eilfe. &¥DIh 5Ei= ElEffe § CH!= BfUl O|go*£l. ^IHEIijS. Sfs^iassm £fe §1 
XHf^g2S 50 A -300 A £| ^ffl|S gSfSlfe ^J2^ 6fe 3H HH A| EH HIS gJS. 



a?» 13. 

hi 1 » £i= a 12 son &ouh, 

#3 1 g »3I A|^#£i kfS ^^Oii ^CH Slfe ¥5BB HI>18hSr BJIte. CAN 0I¥CHSM 

°^ 5fe 3HHHA|E|2j HIS ^S. 



14. 

HI 1 SOII 210UH. 

g^l^ ttg g 0\± 8m 21 26HIig^0ilAH OI^OiSM ^§2S Sfe 3HHH Al HI ^ 



a?s is. 

HI 1 SOII 2101 AH , 

#31 ^2^8 Al 2 0 3 , Ta 2 0 5 . Hf0 2 , Zr0 2 . Ti0 2 , SrTi0 3 SE^ Ba 0 . 5 Sr 0 . 5 Ti0 3 g 01^ SfUl fi&Si ^S2^ 8fe 
3HEHA|E|£| HIS 



a?» 16. 

HI 1 SOU 9iO\M. 

&D\ #¥3^8 Pt. Ir. Ru. IrOg. Ru0 2 , SrRu0 3 , (Ba,Sr)Ru0 3 , (Sr. Ca)Ru0 3 , A,_ x Re x B z 0 3 (A=Y, La; Re=Sr, Ca; B=C 
r. Mn, Fe) £E^ La,-x Sr x Coi- y O 3 (0^x^0.5, 0^y^0.5, 0.9^z^1.1) S CH1= ofUl ^§25 8^ HH A| EH 

S| HIS gJS. 
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